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(54)    Multi-tuner data multiplex broadcast receiver 

(57) A data multiplex broadcasting receiver having 
a multi-tuner construction includes turners (31) and (32) 
each of which can independently demodulate a modu- 
lation signal from a reception wave. The receiver in- 
cludes a controller (10) for controlling so as to perform 
an audio output of an interruption program through the 
tuner 31 when the generation of the interruption pro- 
gram which satisfies an interrupting condition is detect- 
ed and a data reproducing unit (8 and 9). The.data re- 
producing unit is for demodulating a data signal multi- 
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plexed to the reception wave, decoding the demodulat- 
ed signal and reproducing broadcasting related informa- 
tion data. The controller executes a tuning control to the 
tuner (32) so as to select the station to transmit a specific 
broadcasting wave to which a data signal including in- 
formation regarding broadcasting stations belonging to 
this and other networks has been multiplexed. After 
completion of the tuning control, the controller monitors 
whether the interrupting condition has been satisfied or 
not based on the broadcasting related information data 
in the reception wave of the tuner (32). 
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Description 

[0001] The invention relates to a data multiplex broad- 
casting receiver, and more particularly to a data multi- 
plex broadcasting receiver having at least two tuners. 
[0002] The RDS (Radio Data System) as one of data 
multiplex broadcasting systems is an FM multiplex 
broadcasting system recommended by Consultative 

. Committee on Internation (CCIR) and is a system which 
can provide various services such as the display ot the 
station name of broadcasting stations, automatic selec- 
tion of a station, automatic reception of traffic informa- 
tion, and the like for a vehicle mounted radio receiver as 
a main target. 
[0003] In cases where a receiving state of a broad- 
casting wave from a certain broadcasting station dete- 
riorates, the RDS receiver can execute a network fol- 
lowing process to control a tuning frequency so as to 
automatically receive a broadcasting wave from another 
broadcasting station which belongs to the same broad- 
casting network as that of the relevant broadcasting sta- 
tion (in other words, which presents the same program 
as that of the relevant broadcasting station) based on a 
program identification (PI) code in RDS data multiplexed 
to the received broadcasting wave and whose receiving 
state is good. 
[0004] The RDS data can include information show- 
ing a receiving frequency of the broadcasting wave from 
the other relevant broadcasting station as alternate fre- 
quency (AF) data of the present receiving frequency. 
The RDS receiver can also fetch the AF data, store it as 
an AF list, and perform a switching control of a tuning 
frequency in accordance with the AF list at the time of 
execution of the network following process. 
[0005] In the control of the tuning frequency however, 
the broadcasting wave from another broadcasting sta- 
tion in a good receiving state cannot always be received 
immediately afterthe start of the network following proc- 
ess. Since there is a possibility that the operations to set 
the tuning frequency, evaluate the receiving state after 
the station selection, and confirm the coincidence of the 
PI code are executed many times until the broadcasting 
wave can be received, if an audio sound is continuously 
reproduced for such a period of time, noises due to a 
frequent change of the tuning frequency will be gener- 
ated. 
[0006] As a countermeasure for the noise sound gen- 
eration, hitherto, a method of muting the audio output 
for a period of time of the tuning frequency control is 
used. Even if this method is used, however, the output 
sound is once interrupted and the intermittence of the 
audio output is eventually performed, causing a situa- 
tion that an audio sound which is bothering to the listener 
is generated. 
[0007] As another method which can contribute to the 
countermeasure for the noises, there is an RDS radio 
receiver disclosed in Japanese Patent Kokai No. Sho 
64-60115. The receiver is designed in a manner such 

that two tuners are used and for a period of time during 
which a desired program is received by one of the tun- 
ers, another broadcasting station which provides the 
same program as that received by one tuner is scanned 

5 by the other tuner by using the PI code, thereby always 
allowing the audio sound to be generated from the tuner 
having a higher receiving level. 
[0008] With the above method, the audio sound is 
generated from one tuner while the other tuner is scan- 

10 ning and only when the broadcasting wave which is de- 
termined such that the audio reproducing quality is bet- 
ter than that received by the one tuner is detected, the 
audio source is switched to the audio output from the 
other tuner. Noises on the audio output, therefore, due 

'5 to the scan of the other tuner, namely, due to the control 
of the tuning frequency are not generated and the inter- 
mittence of the audio output due to the muting as men- 
tioned above does not occur. 
[0009]   In the receiver disclosed in the above-de- 

20 scribed publication document, however, since the two 
tuners are provided only for the purpose such that the 
program which is provided by the broadcasting that is 
being received at present on the basis of the PI code is 
continued at a high audio output quality, an advantage 

25 of the construction in which a plurality of tuners are pro- 
vided cannot be sufficiently utilized. In addition, there is 
an aspect that the operation and effect which can be 
attained are too little for the high costs associated with 
the use of a plurality of tuners. 

30 [0010] The invention has been made in view of the 
above points, and it is therefore an object of the inven- 
tion to provide a data multiplex broadcasting receiver 
which can effectively make the most of the ability of each 
of a plurality of tuners which are arranged. 

35 [0011] According to the invention, there is provided a 
data multiplex broadcasting receiver having at least two 
tuners, comprising: one and another tuners each of 
which can independently demodulate a predetermined 
modulation signal from a reception wave carrying the 

40 modulation signal; control means for performing, when 
a generation of an interruption program which satisfies 
a predetermined interrupting condition is detected, a 
control operation to generate an audio output of the in- 
terruption program through the one tuner; and data re- 

45 producing means for demodulating a data signal multi- 
plexed to the reception wave, decoding the demodulat- 
ed data signal, and reproducing broadcasting related in- 
formation data, wherein the control means performs a 
tuning control to the other tuner so as to select a station 

50 which transmits a specific broadcasting wave in which 
information regarding a network to which one broad- 
casting station to transmit a broadcasting wave of said 
reception wave belongs and another different network 
has been multiplexed to the broadcasting wave: and af- 

55 ter completion of the tuning control of the specific broad- 
casting wave, the control means monitors whether the 
interrupting condition has been satisfied or not on the 
basis of the broadcasting related information data in the 
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reception wave of the other tuner. 
[0012] The receiver further has storing means for stor- 
ing the information regarding the broadcasting station 
and the station to transmit the specific broadcasting 
wave can be set to a station selected by the information 
stored in the storing means. In this receiver, it is also 
possible to adopt a structure as follows. If the tuning con- 
trol of the specific broadcasting wave based on the in- 
formation stored in the storing means is unsuccessful, 
a tuning control is performed to the other tuner so as to 
demodulate a second specific broadcasting wave in 
which the information regarding the network to which the 
one broadcasting station for transmitting the broadcast- 
ing wave belongs and the other different network has 
Deen multiplexed to the broadcasting wave and which 
is transmitted by a station different from the station that 
is selected by the information stored in the storing 
means, and after the completion of the tuning control of 
the second specific broadcasting wave, whether the in- 
terrupting condition has been satisfied or not is moni- 
tored based on the broadcasting related information da- 
ta in the reception wave of the other tuner. 
[0013] In this receiver, it is also possible to adopt a 
structure such that the control means executes the tun- 
ing control to the other tuner so as to demodulate a mul- 
tiplexed broadcasting wave in which a data signal in- 
cluding information regarding the network to which the 
one broadcasting station for transmitting the broadcast- 
ing wave belongs has been multiplexed and, after the 
completion of the tuning control of the multiplexed 
broadcasting wave, whether the interrupting condition 
has been satisfied or not is monitored on the basis of 
the broadcasting related information data in the recep- 
tion wave of the other tuner. 
[0014] The receiver further has storing means for stor- 
ing information regarding the broadcasting stations and 
the multiplexed broadcasting wave can be also set to a 
broadcasting wave which is transmitted by the station 
selected by the information stored in the storing means. 
It is also possible to construct as follows. When the tun- 
ing control of the multiplexed broadcasting wave based 
on the information stored in the storing means is unsuc- 
cessful, the tuning control is performed to the other tuner 
so as to demodulate a second multiplexed broadcasting 
wave in which a data signal including the information 
regarding the broadcasting station has been multi- 
plexed and the information stored in the storing means 
is not included in the data signal., and after the comple- 
tion of the tuning control of the second multiplexed 
broadcasting wave, whether the interrupting condition 
has been satisfied or not is monitored on the basis of 
the broadcasting related information data in the recep- 
tion wave of the other tuner. 
[0015] According to the invention, there is provided a 
data multiplex broadcasting receiver having at least two 
tuners, comprising one and another tuners each of 
which can independently demodulate a predetermined 
modulation signal from a reception wave carrying the 

modulation signal; control means for performing, when 
a generation of an interruption program which satisfies 
a predetermined interrupting condition is detected, a 
control operation to generate an audio output of the in- 

5 terruption program through the one tuner; and data re- 
producing means for demodulating a data signal multi- 
plexed to the reception wave, decoding the demodulat; 
ed data signal, and reproducing broadcasting related in- 
formation data, wherein when either one of the following 

io conditions of a) an interrupting mode is set and a mode 
for performing a tuning control to the other tuner except 
for the interrupting mode is not set, and b) the one tuner 
is tuned to a multiplexed broadcasting wave in which a 
data signal including the information regarding the 

75 broadcasting station is not multiplexed is satisfied, the 
control means performs the tuning control to the other 
tuner so as to demodulate a specific broadcasting wave 
in which the data signal has been multiplexed, and after 
the completion of the tuning control of the specific broad- 

20 casting wave, the control means mainly executes an in- 
terrupting process for monitoring whether the interrupt- 
ing condition has been satisfied or not on the basis of 
the broadcasting related information data in the recep- 
tion wave of the other tuner as a process for performing 

2S   the tuning control to the other tuner. 
[0016] In the receiver, even when the following condi- 
tion of c) the one tuner is tuned to the multiplexed broad- 
casting wave in which a data signal which does not in- 
clude alternate frequency information has been multi- 

30   plexed is satisfied, the control means also mainly exe- 
cutes the interrupting process as a process for perform- 
ing the tuning control to the other tuner. 
[0017]   In the receiver, when another mode for per- 
forming the tuning control to the other tuner is further 

3S set, the control means also executes in a time-division 
fashion the interrupting process and a process corre- 
sponding to the other mode. 
[0018] As a process corresponding to the other mode, 
a process for searching another broadcasting station of 

40 a network to which the broadcasting station selected by 
the one tuner belongs on the basis of the broadcasting 
related information data can be applied. 
[0019] Further, as a specific broadcasting wave, it is 
possible to use a broadcasting wave in which the infor- 

ms mation regarding the network to which one broadcasting 
station to transmit the broadcasting wave belongs and 
another different network has been multiplexed to the 
broadcasting wave. 
[0020]   In the accompanying drawings: 

so 
Fig. 1 is a block diagram showing a schematic con- 
struction of an RDS data multiplex broadcasting re- 
ceiver of an embodiment according to the invention; 
Fig. 2 is a diagram showing a data format of RDS 

55        data of a 14A group; 
Fig. 3 is a diagram showing a data format of RDS 
data of a 14B group; 
Fig. 4 is a diagram showing a data format of RDS 
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data of a OA group; 
Fig. 5 is a former half flowchart showing a procedure 
for an interrupting process which is executed by a 
system controller in the receiver in Fig. 1; 
Fig. 6 is a latter half flowchart showing the proce- 
dure for the interrupting process which is executed 
by the system controller in the receiver in Fig. 1; 
Fig. 7 is a flowchart showing a procedure for a 
switching process which is executed by the system 
controller in the receiver in Fig. 1; and 
Fig. 8 is a block diagram showing a schematic con- 
struction of an RDS data multiplex broadcasting re- 
ceiver of another embodiment according to the in- 
vention. 

[0021]   The invention will now be described, by way of 
example, hereinbelow with reference to the drawings. 
[0022]   Fig. 1 shows a schematic construction of an 
RDS data multiplex broadcasting receiver of an embod- 
iment according to the invention. 
[0023] In Fig. 1, a radio wave which is received by an 
antenna 1 includes an FM broadcasting wave (RDS 
broadcasting wave) to which an RDS signal including 
the PI code or AF data has been multiplexed or an FM 
broadcasting wave to which the RDS signal is not mul- 
tiplexed. A reception output of the antenna 1 is supplied 
as a reception signal to FM tuners 31 and 32 via a dis- 
tributing circuit 2. The FM tuner 31 functions as a main 
tuner of the receiver and mainly demodulates a signal 
regarding an audio sound as information to be inherently 
reproduced. The FM tuner 32 functions a sub tuner of 
the receiver and mainly demodulates the RDS signal. 
With respect to a point that a modulation signal is inde- 
pendently demodulated from the reception wave hold- 
ing an FM signal as a predetermined modulation signal, 
both of the tuners have the equivalent function. 
[0024] Each of the FM tuners 31 and 32 has: a front 
end for selecting a radio wave of a desired broadcasting 
station by what is called a tuning operation and convert- 
ing to an intermediate frequency (IF) of 10.7 MHz; an IF 
amplifier for amplifying a signal of the IF; and an FM 
detecting circuit for FM detecting from an amplification 
output of the IF amplifier and demodulating an audio sig- 
nal (those component elements are not shown). In more 
detail, each front end includes a mixer (not shown) as 
frequency converting means, obtains a local oscillation 
signal to the mixer by a PLL synthesizer system using 
PLL (Phase Locked Loop) circuit 310 or PLL circuit 320 
including a programmable frequency divider (not 
shown), and executes a station selecting operation by 
controlling a frequency dividing ratio of the programma- 
ble frequency divider by a controller TO, which will be 
explained hereinafter. 
[0025] The audio signal demodulated by the FM tuner 
31 is supplied to an audio circuit 5 via a muting circuit 
4. In case of, for example, a stereo broadcasting, the 
audio circuit 5 separates it to an audio signal of an L 
(left) channel and an audio signal of an R (right) channel 

by what is called a stereo demodulating circuit (not 
shown). The audio signal of each channel of the audio 
circuit 5 is supplied to a corresponding power amplifier 
6 and is power amplified. The power amplifier 5 drives 

5   a speaker 7 in response to the audio signals and allows 
an acoustic sound to be generated. 
[0026]   At the post stage of the sub FM tuner 32, an 
RDS signal detecting system which functions as data 
reproducing means for demodulating and decoding a 

io   data signal included in the received wave and is used 
to detect an RDS signal (data) from an FM detection out- 
put of the sub FM tuner 32 is formed. In more detail, 
there are provided: a band pass filter (BPS) 8 for ex- 
tracting a sub-carrier of 57 kHz, namely, an RDS signal 

*5  component which was amplitude modulated by a bi- 
phase coded data signal from the detection output from 
the FM tuner 32; and an RDS decoder 9 to which the 
extracted RDS signal component is supplied and which 
performs demodulating and decoding processes and er- 

20   ror detecting and error correcting processes in associ- 
ation with the decoding synchronously with the RDS sig- 
nal component. Since the constructions and operations 
of the BPS 6 and RDS decoder 9 are well known in JP- 
A-8-79016 or the like, the detailed description is omitted 

2S   here. A decoded output of the RDS decoder 9 is sup- 
plied as RDS data to the RDS data processing/system 
controller (hereinbelow, abbreviated to a controller) 10 
of a microcomputer construction and is used for various 
controls. 

30 [0027] As means for detecting a receiving state of the 
FM tuner 31, there are provided: a level detector 31A 
for detecting a reception signal level (field intensity) on 
the basis of an IF signal level which is obtained from the 
IF amplifier in the FM tuner 31; and a station detection 

35 circuit 31B for generating a station detection signal in- 
dicative of the detection of the station when the recep- 
tion signal level is equal to or higher than a predeter- 
mined level and the detection output having S-shaped 
curve characteristics in the FM detector in the FM tuner 

40 31 lies within a predetermined level range. As means 
for detecting a receiving state of the FM tuner 32 as well, 
a similar level detector 32A and a similar similar detec- 
tion circuit 32B are provided, Signals indicative of recep- 
tion signal levels which are generated from the level de- 

45  tectors 31A and 32A and station detection signals which 
are generated from the station detection circuits 31B 
and 32B are supplied to the controller 10. 
[0028]   In this instance, the contents of the RDS data 
regarding the characteristics of the embodiment will now 

so   be described in detail. 
[0029] The RDS data indicates broadcasting relation 
information data and is constructed by 16 kinds of 
groups of 0 to 15 groups in which; 104 bits are set to one 
group and each group is constructed by four blocks and 

55 which include undefined groups. Each block is con- 
structed by 2S bits comprising: an information word of 
16 bits and a check word and an offset word of 10 bits. 
Among the undefined groups of the RDS data, 14A and 
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14B groups are set to EON information (Enhanced Oth- 
er Networks Information) by a format as shown in Figs. 
2 and 3. Not only own network information indicative of 
information of the network to which the broadcasting 
station of the RDS data belongs but also the other net- 
work information can be transmitted. 
[0030] In Figs. 2 and 3, n(TN)° and "(ON)" added to 
the ends of the code names indicate a code regarding 
the own network (This Network) and a code regarding 
the other network (Other Network), respectively. 
[0031] In the 14A group shown in Fig. 2/ a program 
ID code PI (TN) of this network is allocated to the first 
block. The PI (TN) code is constructed by 16 bits com- 
prising: a nation code (4 bits) indicative of a country to 
which the broadcasting belongs; a broadcasting area 
code (4 bits) indicative of an area to which the broad- 
casting belongs: and a program reference number code 
(5 bits) which is used for identification of the main net- 
work The PI coce is a code which is mainly used tor 
enabling trio snrnc program to be continuously prefera- 
bly pi counted even i? the receiving state deteriorates by 
searching inc stri'.ion ol the same PI code by the receiv- 
er 
[0032] A group type code, a version bit BO, a traffic 
progmrr, station code TP (TN), a program type code 
PTY (TN) a trade program station code TP (ON), and 
an inlormation classihcation code (Usage code) are al- 
located'to the second block of the 14A group. 
[0033] The group type code is a 4-bit code to identify 
what is sent as data that is subsequently transmitted, 
designates 16 groups of 0 to 15 by using four bits, and 
designates a version A or B by the subsequent version 
bit B0 (1 bit). B0 = "0° indicates the A version and B0 = 
■1" indicates theBversion. As shown in Fig. 2, therefore, 
as a group type code of the 14A group,M1110" (14 in the 
decimal expression) and "0" are allocated. As shown in 
Fig. 3, "1110" and T are allocated to the group type 
code of the 14B group. 
[0034] The traffic program' station code TP (TN) is a 
1 -bit code showing the presence or absence of the traffic 
program station in this network. The program type code 
PTY (TN) is a code indicative of a program type of this 
network. F ive bits are allocated to the PTY code in order 
to identify 32 kinds of program types (music program, 
news program, spons program, and the like) of 0 to 31. 
The program kinds are decided on the basis of a prede- 
termined rule. 
[0035] The traffic program station code TP (ON) is a 
1 -bit code indicating whether the traffic program station 
exists in the other network or not. By always monitoring 
the TP (ON) code, therefore, the receiver can know 
whether the traffic program station exists in the other 
network or not in a real-time manner. 
[0036] The usage code is a 4-bit code showing the 
kind of information described in the third block. As 
shown in Fig. 2, 16 kinds of information of (0) to (15) are 
specified by using 4-bit codes "0000u to "1111". 
[0037]   Character codes (char.1 to char.8) of broad- 

casting station names (program service names) are de- 
scribed in the information blocks (0) to (3) of the third 
block. Broadcasting station alternate frequency data AF 
(ON) of the other network by a Method A format is de- 

s scribed in the information block (4), broadcasting station 
frequency data (Tuning frequency (TN)) of this network 
and broadcasting station frequency data (Mapped FM 
frequency (ON)) of the other network by a format of 
Mapped Frequencies are described in information 

10 blocks (5) to (9), respectively. As for the broadcasting 
station frequency data in the information blocks (4) or 
(5) to (9), any one of the formats is previously selected 
by the broadcasting station and the broadcasting station 
frequency data is transmitted by the selected format. 

15   [0038]   Information blocks (10) and (11) of the third 
block are not used. Predetermined link information data 
is stored into an information block (12). 
[0039]   The program type code PTY (ON) is described 
in an information block (13) of the third block. The pro- 

20 gram type code is a code indicative of the program type 
of the other network and has a bit format similar to that 
of the PTY (TN). 
[0040]   As for data and information blocks (14) and 
(15) of the third block which were not mentioned above, 

25   since they are not directly concerned with the charac- 
teristics of the embodiment, their explanations are omit- 

, ted. 
[0041] A program ID code PI (ON) of the other net- 
work is allocated to the fourth block. 

30 [0042] In the 14B group shown in Fig. 3, the program 
ID code PI (TN) of this network is allocated to the first 
block. A group ID code "11101" indicative of the 14B 
group, traffic program station code TP (TN), program 
type code PTY (TN), traffic program station code TP 

35 (ON), and a broadcasting announcement code TA (ON) 
are allocated to the second block. By monitoring the 
broadcasting announcement code TA (ON) of the other 
network, therefore, the receiver can know a fact that the 
traffic information is being broadcasted by any station 

40   in the other network. 
[0043] The program ID code PI (TN) of this network 
is allocated to the third block of the 14B group and the 
program ID code PI (ON) of the other network are allo- 
cated to the fourth block. 

45 [0044] Although the RDS data of each group is almost 
periodically and repetitively multiplex transmitted, a 
group which is relatively often transmitted is a OA group. 
[0045] Fig. 4 shows a data format of the OA group. 
The PI (TN) code of this network is allocated to the first 

so   block. "00000" as a group type code and the TP (TN) 
code and PTY (TN) code of this network are allocated 

-to the second block. By monitoring the PTY (TN) code, 
the receiver can know which type of the program is being 
broadcasted in this network. 

55 [0046] The broadcasting station alternate frequency 
data AF (TN) of this network is allocated to the third 
block. The broadcasting station name data PS (Program 
Service name) of 16 bits for displaying the station name 
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of the broadcasting station by the display is allocated to 
the fourth block. The other data construction is similar 
to that of the data of the 14A and 14B groups. 
[0047]   Returning to Fig. 1, the controller 10 can fetch 
the information words of each block of the RDS data 
which is input on a group unit basis as mentioned above, 
namely, the PI codes, AF data, TP codes, TA codes, 
PTY codes, and the like regarding this network and the 
other network and can store into an internal memory 11. 
The memory 11 can function as storing means for stor- 
ing the alternate frequency data (AF data) showing the 
frequency of the broadcasting wave belonging to the 
network as an Af list every network. 
[0048]   An example of the AF list will now be described 
in detail. In the sub tuner 32, if a broadcasting wave 
which includes the EON information and has been gen- 
erated from one RDS broadcasting station belonging to 
a certain network A is received, the PI codes and AF 
data of the network A and the other networks are trans- 
ferred from the RDS signal in the broadcasting wave by 
the RDS decoder 9 to the system controller 10 and are 
written into the memory 11. By the writing into the mem- 
ory 11, the frequency data of the broadcasting station 
belonging to the network A of the broadcasting station 
(a) selected at present by the sub tuner 32 is stored as 
an AF list (TN) into a predetermined memory area in the 
memory 11 and the Irequency data of the broadcasting 
stations belonging to the networks other than the net- 
work A is also stored as an AF list (ON). 
[0049]   The memory 11 is also used as what is called 
a preset channel memory. 
[0050] In the memory 11 as a preset channel memory, 
for example, the information of the broadcasting station 
which has previously been selected by the user through 
an operating unit 12 is stored by the user. The user des- 
ignates a desired broadcasting station from the stored 
contents, thereby enabling the broadcasting to be 
promptly easily listened. 
[0051] On the basis of a station selecting command 
(including the designation of a preset channel) accom- 
panied with a receiving frequency from the operating 
unit 12 or on the basis of the AF data finally selected as 
a result of the network following process, the controller 
10 controls the frequency dividing ratio of the program- 
mable frequency divider in the PLL circuit 310 which 
functions in cooperation with the tuner 31, so that It can 
select a desired broadcasting station or another broad- 
casting station belonging lo the same network as the 
broadcasting station whose program is being received 
at present. 
[0052] As a characteristic operation of the embodi- 
ment, the controller 10 controls the main tuner 31 so as 
to receive the interruption program v/hen an interrupting 
condition, which will be explained hereinafter, is satis- 
fied. 
[0053] The controller 10 also similarly controls the sub 
tuner 32 by using a PLL circuit 320. The control of the 
sub tuner 32 can be mainly separated into: a control in 

an interrupting mode to monitor the generation of a pro- 
gram which satisfies the interrupting condition; and a 
control in a processing mode to monitor a receiving state 
of another broadcasting station belonging to the same 

s network as that of the broadcasting station selected by 
the main tuner 31. The details of those controls will be 
clearly explained hereinafter. 
[0054] The controller 10, further, generates a switch- 
ing signal to turn on the muting circuit 4 at the time of 

io  station selection. 
[0055] The operating unit 12 and a display unit 13 are 
provided on a front panel of the RDS receiver. The dis- 
play unit 13 functions as notifying means for notifying of 
various operating states of the controller 10 and the re- 

75 ceiver and displays in accordance with a display control 
signal from the controller 10. 
[0056] The characteristic operation of the receiver will 
now be described in detail. 
[0057]   The controller 10 executes the interrupting 

20   process according to flowcharts as shown in Figs. 5 and 
6. 
[0058] In the interrupting process, mainly, the sub tun- 
er 32 monitors the generation of an interruption pro- 
gram, namely, traffic information, a program desired by 

?s the user, or a program that is regarded to be close to the 
desired program while the main tuner 31 is receiving a 
certain broadcasting or generating an audio sound 
thereof and, when the program is detected, the sub tun- 
er 32 instructs so as to perform an audio output with re- 

w specf to the interruption program through the main tuner 
31. While the interruption program is not found, the sub 
tuner 32 monitors the generation of the interruption pro- 
gram by the data which is obtained from the broadcast- 
ing station which satisfies a predetermined standby con- 

*5   dition to which a priority has been allocated. 
[0059] The controller 10 first discriminates whether 
the control mode is the interrupting mode or not (step 
S1). If NO, the interrupting process is finished and the 
processing routine is returned to the original main rou- 

lo tine. The receiver again waits for a timing to shift to the 
interrupting process. 
[0060] The interrupting mode is designated, for exam- 
ple, by the user through the operating unit 12 and can 
be further divided into: a traffic information interrupting 

5   mode for preferentially generating traffic information by 
a sound; and a designated program interrupting mode 
for preferentially generating a program which was arbi- 
trarily designated by the other user by a sound. 
[0061]   When either one of the interrupting modes is 

o designated, the controller 10 discriminates whether the 
broadcasting station which is at present being received 
by the main tuner 31 presents traffic information or not 
or whether program identification information is derived 
from the broadcasting wave which is at present being 

5 received or not (step S2). Specifically speaking, the con- 
troller 10 controls the PLL circuit 320 so that the sub 
tuner 32 selects the same broadcasting station as that 
of the main tuner 31 and discriminates whether the TP 
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(TN) code or PTY (TN) code (hereinafter, referred to as 
a "designation PTY (TN)") is derived from the RDS de- 
coder 9 or not. If the TP (TN) code is derived in case of 
the traffic information interrupting mode or if the PTY 
(TN) is obtained in case of the designated program in- 
terrupting mode, the controller 10 establishes the station 
selecting state of the sub tuner 32, namely, holds it in 
the same station selecting state as that of the main tuner 
31 (step S2A) and monitors the generation of the inter- 
ruption program in this station selecting state (step S7). 
[0062]   In step S2, if none of the TP (TN) code and the 
designation PTY (TN) code is derived, by preset data, 
the controller 10 controls the sub tuner 32 so as to 
search an EON information presenting station which 
generates a specific broadcasting wave to which a data 
signal including information regarding the broadcasting 
station belonging to the other network as mentioned 
above has been multiplexed (step S3). The preset data 
used here is data stored every network in the internal 
memory 11 of the controller 10. Information of at least 
one tuning frequency to select the broadcasting station 
which has previously been selected and set by the user 
into the memory 11 through the operating unit 12 is in- 
cluded in the preset data. The controller 10 sends a con- 
trol signal to the PLL circuit 320 so that the sub tuner 32 
is tuned to the tuning f requency instructed by the preset 
data. When the tuning of the sub tuner 32 is completed, 
the controller 10 confirms about the EON information 
presenting station. This confirmation is performed by 
checking whether the RDS data of the 14A and 14B 
groups including the EON information as mentioned 
above is derived from the broadcasting station selected 
by the tuner 32 or not. If the EON information presenting 
station cannot be confirmed, the controller 10 executes 
the tuning control of the sub tuner 32 and the confirma- 
tion of the EON information presenting station by the 
preset data with respect to the next broadcasting sta- 
tion. 
[0063] The controller 10 discriminates whether the 
EON information presenting station has been detected 
or not on the basis of the result of the search of the EON 
information presenting station by the preset data (step 
S30). When it is detected, the controller holds the sub 
tuner 32 in the station selecting state of the detected 
EON information presenting station (step S3A) and 
monitors the generation of the interruption program in 
this station selecting state (step S7). Steps S3, S30, and 
S3A correspond to the tuning control process of the sub 
tuner about the first specific broadcasting wave. 
[0064] If the present receiving station is improper as 
a monitor station to monitor the generation of the inter- 
ruption program.in the interrupting mode, the sub tuner 
32 preferentially monitors the generation of the interrup- 
tion program in the station selecting state of the EON 
information presenting station. It is, therefore, prefera- 
ble because not only the information of this network but 

. also the information of the other network can be covered 
as a monitoring range of the interruption program. More- 

over, the EON information presenting station to monitor 
the generation of the interruption program on the basis 
of the preset data, instead of the mere EON information 
presenting station is searched for, thereby allowing the 

s sub tuner 32 to wait for the generation of the interruption 
program in the station selecting state of the EON infor- 
mation presenting station which has already been se- 
lected by the user. It is, consequently, more desirable 
because the broadcasting station which will be desired 

10 by the user at a high possibility can be preferentially set 
into the sub tuner 32. 
[0065] In step S30, if it is determined that the EON 
information presenting station is not detected, the con- 
troller 10 controls the.sub tuner 32 so as to search the 

is EON information presenting station by the sweep of the 
tuning frequency (step S4). In more detail, the controller 
10 sends a control signal to the PLL circuit 320 so as to 
stan the sweep of the tuning frequency in a receiving 
band that is peculiar to the sub tuner 32. In the sweep 

20 of the tuning frequency, the controller 10 grasps the re- 
ceiving level and the local detecting state by a signal 
from the level detector 32A and a station detection sig- 
nal from the station detection circuit 32B, thereby dis- 
criminating whether the receiving state is good or not. If 

25 \\ is determined that the receiving state is good, the con- 
troller 10 stops the sweep of the tuning frequency at this 
time point and confirms whether the reception wave of 
the sub tuner 32 is the wave from the EON information 
presenting station or not (step S40). This confirmation 

30 is executed in a manner similar to the confirmation in 
step S3 mentioned above. 
[0066] When it is decided that the EON information 
presenting station has been detected in step S40, the 
controller 10 discriminates whether a country code of 

35 the PI data included in the broadcasting wave from the 
detected EON information presenting station coincides 
with that of the preset data or not (step S4A). Only when 
they coincide, the controller 10 holds the sub tuner 32 
in the station selecting state of the detected EON infor- 

40 mation presenting station (step S4B) and monitors the 
generation of the interruption program in this station se- 
lecting state (step S7). On the contrary, when they do 
not coincide, the controller 10 shifts to step S4, restarts 
the sweep of the tuning frequency, and executes similar 

45 discrimination of the receiving state and confirmation of 
the EON information presenting station. Steps S4, S40, 
S4A, and S4B correspond to a tuning control process of 
the sub tuner about the second specific broadcasting 
wave. 

so [0067] The processes in steps S4, S40, S4A, and S4B 
will now be described in detail with regard to, particular- 
ly, the process in step S4A. Since the user ordinarily us- 
es several languages which belong to one certain coun- 
try or are limited, in many cases, the preset data that is 

55 selected and set by the user is consistently the informa- 
tion regarding the broadcasting station of the same 
country or one of a few specific countries. As shown in 
step S4A, therefore, if only the EON information pre- 
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senting station which transmits the preset country code 
is selected, only the broadcasting station of the country 
which has been selected before by the user is selected 
as a station of a target to monitor the generation of the 
interruption program. 
[0068] If the present receiving station is improper as 
a monitor station to monitor the generation of the inter- 
ruption program in the interrupting mode and the search 
in step S3 is finished as being unsuccessful, the sweep 
of the tuning frequency in the receiving band of the sub 
tuner 32 is performed and the EON information present- 
ing station is searched for. Not only the EON information 
presenting station belonging to the preset data: there- 
fore, but also the EON information presenting station 
can be searched for so long as the reception of the sub 
tuner 32 is possible. Since the sub tuner 32, therefore, 
wails to- the generation of the interruption program in 
the station selecting state of the EON information pre- 
senting staiion which does not belong to the preset data 
at a priority next to that of the EON information present- 
ing station belonging to the preset data, the effect such 
that the information of the other network is included in 
the monitor targets of the generation of the interruption 
program c;jn be maintained, so that it is preferable. 
Moreover the EON information presenting station is 
searched for on the basis of the country code of the pre- 
set data here merely instead of the EON information pre- 
senting station which does not belong to the preset data. 
The sub tuner 32 waits for the generation of the inter- 
ruption program in the station selecting state of the EON 
information presenting station of the country which was 
selected so far by the user. The broadcasting station that 
is closer to the desire of the user, therefore, can be pref- 
erentially set to the sub tuner 32, so that it is more pref- 
erable. 
[0069] Instep S40. when it is determined that the EON 
information presenting station is not detected, the con- 
troller 10 controls the sub tuner 32 so as to search the 
RDS station by the preset data (step S5). In more detail, 
the controller 10 sends a control signal to the PLL circuit 
320 so that the sub tuner 32 is tuned to the tuning fre- 
quency that is instructed by the preset data. When the 
tuning of the sub tuner 32 is completed, the controller 
10 confirms whether the reception wave of the sub tuner 
32 is a wave from the RDS station or not. This confir- 
mation is performed to discriminate whether the station 
selected by the tuner 32 is a broadcasting station for 
multiplex transmitting the RDS data irrespective of a dis- 
crimination result about whether the broadcasting wave 
includes the EON information or not. This confirmation 
is performed by checking whether the RDS data has 
been obtained from the RDS decoder 9 or not. Since the 
process in step S5 is executed when the search of the 
EON information presenting station is unsuccessful the 
RDS station which does not present the EON informa- 
tion eventually becomes the search target here. If the 
RDS station cannot be confirmed, the controller 10 ex- 
ecutes the tuning control of the sub tuner 32 and the 

confirmation of the RDS statbn by the preset data with 
regard to the next broadcasting station. 
[0070]   The controller 10 discriminates whether the 
RDS station has been detected or not (step S50) on the 

5   basis of a result of the search of the RDS station by the 
preset data. When the RDS station is detected, the con- 
troller keeps the sub tuner 32 in the station selecting 
state of the detected RDS station (step S5A) and mon- 
itors the generation of the interruption program in this 

io   station selecting state (step S7). Steps S5, S50, and 
S5A correspond to the tuning control process of the sub 
tuner regarding the first multiplex broadcasting wave. 
[0071]   If the present receiving station is improper as 
a monitor station to monitor the generation of the inter- 

ns   ruption program in the interrupting mode and the 
searches in steps S3, S4, and S4A are unsuccessful, 
the sub tuner 32 waits for the generation of the interrup- 
tion program in the station selecting state of the EON 
information presenting station belonging to the preset 

20   data at a priority next to that of the EON information pre- 
senting station which does not belong to the preset data. 
Even if the information of the other networks cannot be 
covered as a monitoring range of the generation of the 
interruption program, therefore, it is possible to guaran- 

25   tee that at least the information of this network is cov- 
ered as such a monitoring range, so that it is preferable. 
Moreover, the RDS station to monitor the generation of 
the interruption program is searched for here on the ba- 
sis of the preset data instead of the mere RDS station. 

30   The sub tuner 32 waits for the generation of the inter- 
ruption program in the station selecting state of the RDS 
station which has already been selected by the user. 
The broadcasting station in which a possibility such that 
the user desires it is high can be preferentially set into 

35  the sub tuner 32, so that it is more preferable. 
[0072] In step S50, when it is determined that the RDS 
station is not detected, the controller 10 controls the sub 
tuner 32 so as to search the RDS station by the sweep 
of the tuning frequency (step S6). In more details, the 
controller 10 sends a control signal to the PLL circuit 
320 so as to start the sweep of the tuning frequency in 
the receiving band that is peculiar to the sub tuner 32. 
In the sweep of the tuning frequency, the controller 10 
grasps a receiving level and a local detecting state from 
the signal from the level detector 32A and the station 
detection signal.from the station detection circuit 32B, 
thereby discriminating whether the receiving state is 
good or not. If it is determined that the receiving state is 
good, the controller 10 stops the sweep of the tuning 
frequency at that time point and confirms whether the 
reception wave of the sub tuner;32 is a wave from the 
RDS station or not (step S60). This confirmation is per- 
formed .in a manner similar to that in step S5 mentioned 
above. : 

[0073] When it is decided that the RDS station was 
•detected in step SS0, the controller 10 discriminates 
whether the country code of the PI data included in the 
broadcasting wave from the detected RDS station coin- 

40 
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cides with that of the preset data or not (step S6A). Only 
when they coincide, the controller 10 keeps the sub tun- 
er 32 into the station selecting state of the detected RDS 
station (step S6B) and monitors the generation of the 
interruption program in this station selecting state (step 
S7). On the contrary, when they do not coincide, the con- 
troller 10 is shifted to step S6, restarts the sweep of the 
tuning frequency, and similarly executes a discrimina- 
tion of the receiving state and a confirmation of the RDS 
station. Steps S6, S60, S6A, and S6B correspond to the 
tuning control process of the sub tuner with respect to 
the second multiplex broadcasting wave. 
[0074]   The meaning of the process in step S6A is also 
similar to the process in step S4A mentioned above. 
That is, by the process in step S6A, only the broadcast- 
ing station of the country which has already been select- 
ed so far by the user is selected as a station of the mon- 
itor target of the interruption station. 
[0075]   If the present receiving station is improper as 
a monitor station to monitor the generation of the inter- 
ruption program in the interrupting mode and all of the 
searches in steps S3, S4, S4A, and S5 are unsuccess- 
ful, the sweep of the tuning frequency in the receiving 
band of the sub tuner 32 is performed, thereby search- 
ing the RDS station. Not only the RDS station belonging 
to the preset data, therefore, but also the RDS stations 
can be searched for so long as the stations can be re- 
ceived by the sub tuner 32. Since the sub tuner 32, ac- 
cordingly, waits for the generation of the interruption pro- 
gram in the station selecting state of the RDS station 
which does not belong to the preset data at a priority 
next to that of the RDS station belonging to the preset 
data, an effect such that the information held in the RDS 
data is included in the monitor target of the generation 
of the interruption program can be maintained and it is 
preferable. Moreover, the RDS station is searched for 
on the basis of the country code of the preset data mere- 
ly instead of the RDS station which does not belong to 
the preset data and the sub tuner 32 waits for the gen- 
eration of the interruption program in the station select- 
ing state of the RDS station of the country which has 
already been selected so far by the user. The broadcast- 
ing station that is closer to the desire of the user, con- 
sequently, can be preferentially set into the sub tuner 
32, so that it is more preferable. 
[0076] In step S60, when it is determined that the RDS 
station is not detected, the controller 10 finishes the in- 
terrupting process, returns to the original main routine, 
and again waits for a timing to shift to the interrupting 
process. 
[0077] After the processing routine was shifted to step 
S7, the controller 10 discriminates whether the interrupt- 
ing condition has been satisfied or not (step S8). In step 
S7, the tuning frequency of the sub tuner 32 is continued 
so that each code of the RDS data and the data which 
are necessary in step S8 can be fetched and the gen- 
eration of the interruption program based on the RDS 
data which is mainly derived from the reception wave of 

the sub tuner 32 is detected. The interrupting condition 
is set as follows. 

I. In case of the traffic information interrupting mode: 
5 

i) The TP (TN) code or TP (ON) code which is 
derived from the reception wave is equal to 1. 
ii) The TA (TN) code or TA (ON) code corre- 
sponding to the TP code is equal to 1. 

io iii) The receiving state is good. 

II. In case of the designated program interrupting 
mode: 

75 i) The PTY (TN) code or PTY (ON) code which 
is derived from the reception wave coincides 
with the designation PTY code, 
ii) The receiving state is good. 

20 [0078] It should be noted that as will be understood 
from the above explanation, the TP (TN) code arid the 
TA (TN) code can be confirmed in the second block in 
the RDS data of the OA group. The TP (ON) code which 
is derived from the reception wave can be confirmed in 

25 the second blocks in the RDS data of the 14A and 14B 
groups. The TA (ON) code which is obtained from the 
reception wave can be confirmed in the second block in 
the RDS data of the 14B group. The PTY (TN) code 
which is obtained from the reception wave can be con- 

30   firmed in the second block in the RDS data of the OA 
group. The PTY (ON) code can be confirmed in the third 
block in the RDS data of the 14A group, in details, in the 
information block of (13) in the third block. 
[0079]   It is possible to set that the condition for the 

35 good receiving state is satisfied when the controller 10 
compares the signal which is supplied from the level de- 
tector 32A with a predetermined value and the former 
one is larger than the latter one. 
[0080]   In the flow shifted from steps S3A and S4A to 

40 step S7, since the broadcasting station which is tuned 
in step S7 is the EON information presenting station, in 
this case, the controller 10 also executes the tuning con- 
trol of the sub tuner 32 such as to pursue the information 
of the broadcasting station which satisfies the interrupt- 

45 ing condition on the basis of the EON information as a 
monitoring operation of the generation of the interrup- 
tion program. For example, when the RDS data in which 
the TP (TN) code is equal to 1 cannot be derived from 
the tuned broadcasting wave, if it is confirmed that the 

so   TP (ON) code and TA (ON) code are equal to 1 by check- 
ing them, the operation for allowing the sub tuner 32 to 
select the corresponding ON station and confirming the 
TA (TN) code in this state is executed. 
[0081]   In step SB, when it is determined that the inter- 

55 rupting condition as mentioned above is satisfied, the 
controller 10 generates an audio sound of the broad- 
casting program which satisfies the interrupting condi- 
tion. In this instance, the tuning control of the main tuner 
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31 is executed as necessary (step S811). After that, the 
controller 10 again confirms whether the interrupting 
condition has been satisfied or not (step S812). In step 
S812, when it is determined that the interrupting condi- 
tion is not satisfied or until the interrupting mode is can- s 
celled, the tuning state of the main tuner 31 is held (step 
S813). 
[0082] If the interrupting mode is cancelled by a meth- 
od such that the user issues a cancelling instruction 
through the operating unit 12 or the like, the controller 10 
10 sets the main tuner 31 into the original receiving 
state. In this instance, as necessary, the controller 10 
executes the tuning control of the main tuner 31 so as 
to return the main tuner 31 to the receiving state which 
has been set just before the audio output of the inter- is 
ruption program is generated through the main tuner 31 
(step S9). 
[0083]   In step S8, when it is determined that the inter- 
rupting condition is not satisfied, the controller 10 dis- 
criminates whether the interrupting mode has been can- 20 
celled or not (step S821). If it is not cancelled, a check 
is made to see if the monitor of the generation of the 
interruption program in step S7 has continuously been 
executed for a predetermined time (step S822). In step 
S822, when it is decided that the continuation time is 25 
shorter than the predetermined time, the controller 10 is 
shifted to step S7. By repeating steps S7, S8, S821, and 
S822, while continuing the tuning frequency of the sub 
tuner 32 by setting the predetermined time to an upper 
limit value, on the basis of the reception wave, whether 30 
the program which satisfies the interrupting condition 
has been generated or not is discriminated. 
[0084]   In step S821, when it is determined that the 
interrupting mode was cancelled and if the elapse of a 
predetermined time from the start of the continuation of 35 
the tuning frequency of the sub tuner 32 is decided in 
step S822, the controller 10 finishes the present proc- 
ess. 
[0085] Although the interrupting process has been de- 
scribed above, the controller 10 further also executes a 40 
switching process according to a flowchart as shown in 
Fig. 7. This process is a process for executing in parallel 
in a time-division fashion a network following process 
as a process to execute the tuning control of the sub 
tuner 32 and the interrupting process. 45 
[0086] In Fig. 7, the controller 10 discriminates wheth- 
er there is a necessity of the network following (NF) 
process or not (step S100). It is now assumed that the 
network following process is unnecessary when either 
one of the following conditions is satisfied. so 

a) The network following processing mode is not 
set. 
b) The main tuner 31 selects a non-RDS station. 

55 
[0087] When it is confirmed that either one of the con- 
ditions is satisfied, the controller 10 determines that 
there is no need to execute the network following proc- 

ess, and mainly executes the interrupting process (step 
S200). Step S200 corresponds to the subroutine of the 
processes shown in Figs. 5 and 6. 
[0088] In step S100, when it is impossible to confirm 
that either one of the conditions is satisfied, the control- 
ler 10 determines that it is necessary to execute the net- 
work following process and discriminates whether an in- 
terruption processing shift timing has come or not (step 
S101). The timing to shift to the interrupting process is 
generated only when the interrupting mode is set. In this 
case, the controller 10 periodically generates this timing. 
[0089] Until the interruption processing shift timing 
comes in step S101, the controller 10 performs the tun- 
ing control process of the sub tuner 32 so as to check 
the receiving states of the other broadcasting station of 
the network to which the broadcasting station selected 
at present by the main tuner 31 belongs (step S300). 
[0090] in the checking process here, two processes, 
which will be explained hereinbelow, are executed. 
[0091] One is an AF list check such that the station 
selection of the sub tuner 32 based on each AF data in 
the AF list is performed by using the AF list (TN), wheth- 
er the PI code corresponding to the broadcasting station 
selected at present by the main tuner 31 can be obtained 
from the reception wave of the sub tuner 32 or not is 
confirmed, and the receiving state of the reception wave 
in which the above confirmation could be made, for ex- 
ample, the level of the signal from the level detector 32A 
is sequentially stored into, for example, the memory 11 
in correspondence to the information of the tuning fre- 
quency of the reception wave. The other is a receiving 
band check such that the sweep of the tuning frequency 
in the receiving band of the sub tuner 32 is performed 
without using the AF list (TN), whether the PI code cor- 
responding to the broadcasting station selected at 
present by the main tuner 31 can be obtained from the 
reception wave of the sub tuner 32 or not is discriminat- 
ed, and the receiving state of the reception wave in 
which such a confirmation could be made is sequentially 
stored into, for example, the memory 11 in correspond- 
ence to the information of the tuning frequency of the 
reception wave. 
[0092] After the checking process, the controller 10 
discriminates whether the receiving state stored by the 
checking process is better than the receiving state of the 
main tuner 31 or not (step SI 02). When the stored re- 
ceiving state is determined to be better, the controller 
10 decides that the station selection of the main tuner 
31 should be changed and tunes the main tuner 31 in 
accordance with the information of the tuning frequency 
stored in correspondence to the receiving state which 
was decided to be better (step SI03). The network fol- 
lowing process is finished. Among the receiving states 
stored by the checking process, if there is not any re- 
ceiving state better than the receiving state of the main 
tuner 31, the controller 10 continues the station select- 
ing state of the main tuner 31 and finishes the network 
following process. 

10 
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[0093] As a condition for the case that the network fol- 
lowing process in step S100 is unnecessary, it is also 
possible to add the following condition c) that although 
the main tuner 31 selects the RDS station, the AF list of 
this network cannot be derived from the broadcasting 
wave of this station. 
[0094] However, if this condition is set, a matching of 
the whole process should be maintained by removing 
the foregoing receiving band check from the checking 
process which is executed in step S300. By adding the 
above condition, the vain network following process can 
be omitted. 
[0095] According to the switching process, the inter- 
rupting process (S200) can be executed in a proper sit- 
uation and can be preferably reconciled with the network 
following process. 
[0096] In the embodiment described in the foregoing, 
when the controller 10 confirms the RDS data of the 
broadcasting wave received by the main tuner 31, the 
controller 10 performs a tuning control to the sub tuner 
32 so as to be set into the same station selecting state 
as that of the main tuner 31 and indirectly confirms the 
RDS data which is eventually obtained from the output 
of the sub tuner 32 as RDS data regarding the reception 
wave of the main tuner 31. A construction, however, 
having a form different from that mentioned above can 
be also used. 
[0097] Fig. 8 shows a data multiplex receiver accord- 
ing to another embodiment having the above different 
construction. 
[0098] In Fig. 8, portions similar to those shown in Fig. 
1 are designated by the same reference numerals. In 
the receiver according to this embodiment, a change- 
over switch 33 is provided at the front stage of the BPF 
8. The switch selectively supplies the output signal of 
the main tuner 31 and the output signal of the sub tuner 
32 to the BPF 8. The control signal is also supplied from 
the controller 10 to the change-over switch 33. The 
change-over switch 33 operates so as to supply either 
one of the output signals of the main tuner 31 and the 
sub tuner 32 to the BPF 8 in response to the control sig- 
nal. 
[0099] With this construction, when the controller 10 
confirms the RDS data of the broadcasting wave re- 
ceived by the main tuner 31, the controller 10 controls 
the change-over switch 33 so that the output signal of 
the main tuner 31 is supplied to the BPF 8, thereby en- 
abling the RDS data of the broadcasting wave received 
by the main tuner 31 to be directly fetched. When a ne- 
cessity to fetch the RDS data of the broadcasting wave 
received by the main tuner 31 occurs on the process, 
therefore, the controller 10 does not need to tune the 
sub tuner 32 to the same station selecting state as that 
of the main tuner 31 like the construction shown in Fig. 
1. By merely controlling the change-over switch 33, the 
RDS data can be easily obtained. 
[0100] Besides the constructions shown in Figs. 1 and 
8,'there is a construction to which the invention can be 

applied. For example, the invention can be also applied 
to a construction as disclosed in JP-A-64-60115. 
[0101]   As will be understood from the above descrip- 
tion, the two tuners are used for not only what is called 

s a network process in which the program which is pre- 
sented by the broadcasting which is being received at 
present on the basis of the PI code is continued at a high 
audio output quality but also a process for efficiently 
monitoring the generation of the traffic information or an 

10 interruption program such as a user desired program or 
the like. The valid usage of the multi-tuners, therefore, 
is effected and the capability that is peculiar to the multi- 
tuners can be also effectively utilized. Particularly, a 
novel function such that it is possible to preferentially 

is   interrupt to a desired program even while the main tuner 
is selecting the non-RDS station can be realized. 
[0102]   Although the RDS receiver has been men- 
tioned in each of the embodiments, the invention is not 
always limited to the RDS. The invention can be realized 

20 by any receiver of a type so long as the invention can 
be essentially applied. 
[0103] In the above embodiments, although the coin- 
cidence between the received country code and the 
country code of the preset data has been discriminated 

25 in steps S4A and S6A as shown in Fig. 5, a district code 
which the PI code has can be also used in place of the 
country code. In brief, it is sufficient to construct such 
that the broadcasting station that is closer to the broad- 
casting station which has already been selected so far 

30 by the user can be searched for by using the preset data. 
[0104] Further, although the search range is widened 
step by step and various searches are executed in steps 
S3, S4, S5, and S6 as shown in Fig. 5 in the embodi- 
ment, for example, a searching form can be also modi- 

35   fied by a method such that the process in step S3 is omit- 
ted, the process in step S5 is omitted, or the like. 
[0105]   Although the various means have been de- 
scribed in each of the above embodiments, many other 
modifications are possible within a scope which can be 

40   designed by those skilled in the art. 
[0106] As described in detail above, according to the 
invention, the data multiplex broadcasting receiver 
which can effectively utilize the abilities of a plurality of 
tuners which are arranged can be provided. 

45 

Claims 

1. A data multiplex broadcasting receiver having at 
50        least two tuners, comprising: 

. one and another tuners each of which can in- 
dependently  demodulate   a predetermined 
modulation signal from a reception wave carry - 

55 ing said modulation signal; 
control means for performing, when a genera- 
tion of an interruption program which satisfies 
a predetermined interrupting condition is de- 
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tected, a control operation to generate an audio 
output of said interruption program through said 
one tuner; and 
data reproducing means tor demodulating a da- 
ta signal multiplexed to said reception wave, s 
decoding the demodulated data signal, and re- 
producing broadcasting related information da- 
ta, 
wherein said control means performs a tuning 
control to said other tuner so as to select a sta- io 
tion which transmits a specific broadcasting 
wave in which information regarding a network 
to which one broadcasting station to transmit a 
broadcasting wave of said reception wave be- 
longs and another different network has been is 
multiplexed to said broadcasting wave, and 
after completion of the tuning control of said 
specific broadcasting wave, said control means 
monitors whether said interrupting condition 
has been satisfied or not on the basis of said 20 
broadcasting related information data in the re- 
ception wave of said other tuner. 

2. A receiver according to claim 1, further comprising 
storing means for storing the information regarding 2s 
the broadcasting stations, and wherein the station 
to transmit said specific broadcasting wave is a sta- 
tion selected by the information stored in said stor- 
ing means. 

30 
3. A receiver according to claim 2, wherein when the 

tuning control of said specific broadcasting wave 
based on the information stored in said storing 
means is unsuccessful, a tuning control is per- 
formed to said other tuner so as to demodulate a 35 
second specific broadcasting wave in which the in- 
formation regarding the network to which the one 
broadcasting station for transmitting said broad- 
casting wave belongs and the other different net- 
work has been multiplexed to said broadcasting 40 
wave and which is transmitted by a station different 
from the station that is selected by the information 
stored in said storing means, and after completion 
of the tuning control of said second specific broad- 
casting wave, whether said interrupting condition 45 
has been satisfied or not is monitored on the basis 
of said broadcasting related information data in the 
reception wave of said other tuner. 

4. A receiver according to claim 1, wherein when the so 
tuning control of said specific broadcasting wave is 
unsuccessful, said control means executes the tun- 
ing control to said other tuner so as to demodulate 
a multiplexed broadcasting wave in which a data 
signal including information regarding the network ss 
to which the one broadcasting station for transmit- 
ting said broadcasting wave belongs has been mul- 
tiplexed and, after completion of the tuning control 

of said multiplexed broadcasting wave, whether 
said interrupting condition has been satisfied or not 
is monitored on the basis of said broadcasting re- 
lated information data in the reception wave of said 
other tuner. 

5. A receiver according to claim 4, further comprising 
storing means for storing information regarding the 
broadcasting stations, and wherein said multi- 
plexed broadcasting wave is a broadcasting wave 
which is transmitted by the station selected by the 
information stored in said storing means. 

6. A receiver according to claim 5, wherein when the 
tuning control of said multiplexed broadcasting 
wave based on the information stored in said storing 
means is unsuccessful, the tuning control is per- 
formed to said other tuner so as to demodulate a 
second multiplexed broadcasting wave in which a 
data signal including the information regarding the 
broadcasting station has been multiplexed and the 
information stored in said storing means is not in- 
cluded in said data signal, and after completion of 
the tuning control of said second multiplexed broad- 
casting wave, whether said interrupting condition 
has been satisfied or not is monitored on the basis 
of said broadcasting related information data in the 
reception wave of said other tuner. 

7. A data multiplex broadcasting receiver having at 
least two tuners, comprising: 

one and another tuners each of which can in- 
dependently demodulate a predetermined 
modulation signal from a reception wave carry- 
ing said modulation signal; 
control means for performing, when a genera- 
tion of an interruption program which satisfies 
a predetermined interrupting condition is de- 
tected, a control operation to generate an audio 
output of said interruption program through said 
one tuner; and 
data reproducing means for demodulating a da- 
ta signal multiplexed to said reception wave, 
decoding the demodulated data signal, and re- 
producing broadcasting related information da- 
ta, wherein when either one of the following 
conditions of: 

a) an interrupting mode is set and a mode 
for performing a tuning control to said other 
tuner except for sard interrupting mode is 
not set, and 
b) said one tuner is tuned to a multiplexed 
broadcasting wave in which a data signal 
including the information regarding the 
broadcasting station is not multiplexed is 
satisfied, 

12 

3NSDOOD: <EP O3101S7A1 _!_> 



23 EP 0 910 167 A1 

said control means performs the tuning control 
to said other tuner so as to demodulate a spe- 
cific broadcasting wave in which the data signal 
has been multiplexed, and 
after completion of the tuning control of said £ 
specific broadcasting wave, said control means 
mainly executes an interrupting process for 
monitoring whether said interrupting condition 
has been satisfied or not on the basis of said 
broadcasting related information data in the re- to 
ception wave of said other tuner as a process 
for performing the tuning control to said other 
tuner. 

8. A receiver according to claim 7, wherein even in the is 
case where the following condition of: c) said one 
tuner is tuned to the multiplexed broadcasting wave 
in which a data signal which does not include alter- 
nate frequency information has been multiplexed, 
is satisfied, said control means also mainly exe- 20 
cutes said interrupting process as a process for per- 
forming the tuning control to said other tuner. 

9. A receiver according to claim 7 or 8, wherein when 
another mode for performing the tuning control to 25 
said other tuner is further set, said control means 
also executes said interrupting process and a proc- 
ess corresponding to said other mode in a manner 
of time-division. 

30 
10. A receiver according to claim 9, wherein said proc- 

ess corresponding to said other mode is a process 
for searching another broadcasting station of a net- 
work to which the broadcasting station selected by 
said one tuner belongs based on said broadcasting 35 
related information data. 

11. A receiver according to any one of claims 7 to 10, 
wherein said specific broadcasting wave is a broad- 
casting wave in which the information regarding the 40 
network to which one broadcasting station to trans- 
mit said broadcasting wave belongs and another 
different network has been multiplexed to said 
broadcasting wave. 

50 

55 

13 

0910167A1 I > 



EP 0 910 167 A1 

X 
a; 

—LWn H 
fa 

a: M 
w ^ 

2 5 

I—1 r^H 1 
< 

W M 
M 2 
a c o :=> 

14 

3N3DOCID: <EP 0910167A1 I > 



EP 0 910 167 A1 

BNSDOCID: <EP 0910167A1J_> 

15 



EP0 910 1S7 A1 

CO 

04 

ffl 

C I! 

CD 

+ H « W 
O Q CO 
W « &4 
a o J a ^ o 

+ EH 

U Q CO 
&3 PM 

a 3: o q 

+ H 
« W 
U Q CO 
W ft, 
S3 O 
V g Q Ed 

+ 

S3 O 
U £ 

Ed 
CO 

o 

W 

JL 
n 

u 
o 

§ 

JL 

U 
O 
« 
Q 

A 

O 
s 

CO 

16 

3NSDOCID: <EP 0910167A1J >  



( 

EP 0 910 167 A1 

• 

00 

W 
W f£ fa 
K O.fa 
U 3:0 CJ 

s 

o 

W 
Q 
O 
o 
w 

8 

c 

+ EH • 
W 

fa PS fa 
ac o fa 

>-. 

fa § 
32 O 

H 
W 
CO 
fa 
fa 
o 

o 

o 
o 
o 

a 
o 
CP 
a 
EH 

1i 

s 
CO 

§ 

u 
o 

Q 
CN 

o 
o 
CQ 
E-* 
CO 

03 
VI? 
r- 
00 

II 
CO 
M 
CQ 

o 

fa 
ZD 

s 

BNS0OCID: <EP Q9flflfl.6?A1_l_> 

17 



EP 0 910 167 A1 

INTERRUPTING 
PROCESS 

FIG . 5 

IS DESIGNATION TP/PTY (TN) 
OBTAINED FROM PRESENT 
RECEPTION WAVE ? 

TUNE SUB TUNER TO 
PRESENT RECEPTION 
WAVE 

EON INFORMATION 
PROVIDING STATION 
IS DETECTED ? 

TUNE SUB TUNER 
TO DETECTED STATION 

EON INFORMATION 
PRESENTING 
STATION BY TUNING 

yFREQUENCY SWEEP 

COUNTRY CODE 
COINCIDES WITH 
PRESET DATA? 
SEARCH FOR RDS 
STATION (NON- 
EON INFORMATION 

V PRESENTING 
STATION) BY 
PRESET DATA 

SEARCH FOR RDS 
STATION (NON- 
EON INFORMATION 

• PRESENTING 
STATION) BY 
TUNING FREQUENCY 
SWEEP 

yCOUNTRY CODE 
¥   COINCIDES WITH 

PRESET DATA ? 

■0 

IS 



EP 0 910 167 A1 

FIG . 6 

BNSDOCID: <EP 0910167A1 J_> 

19 



EP0 910 167 A1 

FIG . 7 

NETWORK 
FOLLOWING 
PROCESS \ 

CHECKING 
PROCESS BY 
SUB TUNER 

S200 

SWITCHING OF 
NF/INTERRUPTING 
PROCESS 

NF PROCESS  IS NECESSARY ? 

INTERRUPTION 
PROCESSING SHIFT 
TIMING ? 

INTERRUPTING 
PROCESS 

IS CHANGE OF STATION 
NECESSARY ? 

CHANGE STATION OF 
MAIN TUNER 

0910167A1 I > 

20 



EP 0 910 167 A1 

CO 

< 

CO t-( 
M 2 

I on J 

i—i 

O O 

H y W PS 
M M 
Q CJ 

21 

BNSDOCID: <EP. 0910167A1_I_> 



EP0 910 167 A1 

European Patent 
Office EUROPEAN SEARCH REPORT Application Number 

EP 98 30 8389 

Category 
DOCUMENTS CONSIDERED TO BE RELEVANT 

Citation ot document with indication, where appropriate. 
 of relevant passages  

DE 42 36 621 A (BECKER AUT0RADI0) 
5 May 1994 
* abstract; figure 1 * 

EP 0 584 839 A (TELEFUNKEN FERNSEH & 
RUNDFUNK) 2 March 1994 
* figure 2 * 

PATENT ABSTRACTS OF JAPAN 
vol. 013, no. 270 (E-776), 21 June 1989 
6 JP 01 060115 A   (FUJITSU TEN LTD) 
7 March 1989 
* abstract * 

The present search report has been drawn up for all claims 

Relevant 
to claim CLASSIFICATION OF THE 

APPLICATION (lnt.CL6> 

1,7 

1,7 

1,7 

H03J1/00 

TECHNICAL FIELDS 
SEARCHED (lM.Cl.6) 

H03J 

Ptaca ot search 
THE HAGUE 

Date of completion of the search 
25 January 1999 

CATEGORY OF CITED DOCUMENTS 
X : particularly relevant ft taken alone 
Y : particularly relevant if combined with anotner 

document of the same category 
A : technological background 
O: non-written disclosure 
P : intermediate document 

Peeters, M 
T ; me or/ or principle underlying the invention 
E * earlier patent document, but published on. or after the riling date 
D : document cited in the application 
L : document cited for other reasons 
& : member of the same patent family, corresponding 

document 

22 

0310167A!_I_> 



EP 0 910 167 A1 

ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPLICATION NO. EP 98 30 8389 

This annex lists the patent family members reiatrng to the patent documents cited in the above-mentioned European search report 
The members are as contained in the European Patent Office EDP file on 
The European Patent Office is rn no way liable tor these panicutars which are merely given tor the purpose of information. 

25-01-1999 

Patent document 
cited in search report 

Publication 
date 

Patent family 
memberis) 

Publication 
date 

DE 4236621 

EP 0584839 

05-05-1994 

02-03-1994 

EP 0595314 A 

DE 
DE 
AT 
AT 
DE 
DE 
DK 
W0 
EP 
EP 
ES 
ES 
FI 
HK 
JP 
JP 
JP 
JP 
KR 
NO 
DD 

3725487 
3718845 

106638 
141731 

3751880 
3789959 

463588 
8804862 
0275527 
0293464 
2059564 
2092202 

883827 A,B, 
55596 A 

2793139 B 
8046536 A 
1501593 T 
2666861 B 

A 
A 
T 
T 
D 
D 
A 
A 
A 
A 
T 
T 

9615574 B 
173908 
267860 

04-05-1994 

09- 02- 
15-12- 
15-06- 
15- 09- 
26- 09- 
07-07- 
17- 10- 
30-06- 
27- 07- 
07-12- 
16- 11- 
16-11- 
18- 08- 
03-04- 
03-09- 
16-02- 
01-06- 
22-10- 
18-11 
16-02 
10- 05- 

1989 
-1988 
1994 

•1996 
-1996 
-1994 
-1988 
-1988 
-1988 
-1988 
-1994 
-1996 
-1988 
-1996 
-1998 
-1996 
-1989 
-1997 
-1996 
-1994 
-1939 

For more details about this annex : see Official Journal ot the European Patent Office. No. 12/B2 

23 

BNSDOCID: <EP 0910167A1 J_> 



5 i 

THIS PAGE BLANK (usno) 


